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DRAFT

REPORT ON INTERIM PILOT TEST RESULTS
SITE ST14, FUEL LOADING AREA

CARS WELL AFB, TEXAS

Initial bioventing pilot tests were completed at site ST14 at Carswell Air Force
Base (AFB), Texas, during the period of May 24, 1993 through June 17, 1993. The
purpose of this report is to describe the results of the initial pilot tests at site ST14
and to make specific recommendations regarding extended testing to determine the
long-term impact of bioventing on onsite contaminants. This test was performed
concurrently with a site characterization investigation to delineate the extent of
contaminated soils at the site. Descriptions of the history, geology, and
contamination at each site are contained in the bioventing pilot test work plan.

PILOT TEST DESIGN AND CONSTRUCTION

Installation of an air injection vent well (VW) and three vapor monitoring
points (MPs) began on May 24, 1993, and was completed on May 27, 1993. A
background monitoring point (MPBG2) was constructed on June 15, 1993, during
site characterization studies at the site. Drilling services were provided by Profile
Field Services, Inc., of Austin, Texas. Well installation and soil sampling were
directed by Brian Vandergias, the Engineering-Science, Inc. (ES), site manager, and
Marc Harder, the ES site geologist. The following sections describe the final design
and installation of the bioventing pilot system at this site.

One VW, three MPs (MPA, MPB, and MPC), a background monitoring point
(MPCMPBG2), and a pilot blower unit were installed at the site. Figures 1 and 2
depict the locations of the VW and MPs. The locations of the VW and MPs were
changed from those in the work plan because of potential hazards from nearby
underground utilities. Figure 3 shows general hydrogeologic cross section of the
\'W and MPs.

AIR iNJECTION VENT WELL

The air injection VW was constructed following procedures described in the Air
Force Center for Environmental Excellence (AFCEE) bioventing protocol
document (Hinchee et al., 1992). Figure 4 shows construction details for the VW.
The VW was installed in predominantly clayey soils where hydrocarbon
contamination was indicated at all sampling depths. These soils had some gravel
with increasing sand content as depth in the borehole increased. Groundwater was

-1- DRAFT
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I..L
encountered at approximately 11.0 feet below ground surface (bgs) in each
borehole. The static water level rose to 8.5 feet bgs in the boreholes during well
completion. The VW was constructed using 4-inch-diameter, schedule 40 polyvinyl
chloride (PVC) casing, with 10 feet of 0.04-inch slotted PVC screen installed from 5
to 15 feet bgs. The annular space between the well casing and borehole was filled
with 4-10 silica sand from the bottom of the borehole to approximately 1 foot above
the well screen. Approximately 2.8 feet of ¼-inch bentonite pellets was placed
above the sand and hydrated in place. After the in situ respiration testing was
completed the well casing was cut off approximately 12 inches below the surface,
and the casing was connected to a PVC pipe coupler to reduce the pipe from 4-inch
diameter to 2-inch diameter. The coupler is a tee fitting that enables the vent well
to extend vertically above the surface in the event access to the cased well is
required. A second 2-inch-diameter pipe extends from the tee fitting horizontally
beneath the surface to the blower. This pipe slopes slightly toward the vent well to
allow drainage of moisture in the pipe into the well and away from the blower.

Monitoring Points
At Site ST14, the MP screens were installed at 4.0-, 7.0-, and 10.0-foot depths.

The three MPs (MPA, MPB, and MPC) and the background MP (MPBG2) were
constructed as shown in Figure 5. Each MP monitoring interval was constructed
using approximately a 6-inch section of 1-inch-diameter PVC well screen and a 0.25-
inch-diameter schedule 80 PVC riser pipe extending to near the ground surface. At
the top of each riser, a ball valves and a 3/16-inch hose bib were installed. The
screen, PVC riser, and ball valve were joined together using a solvent-free epoxy
glue. The top of each MP was completed with a flush-mounted metal well protector
set in a concrete base. Thermocouples were installed at the 4- and 10-foot depths at
MPA to measure soil temperature variations. The background MP (MPBG2) is
located near building 1237 South Warehouse Road and 15 feet east of West
Warehouse Road, approximately 500 feet north-northwest from the injection vent
well.

Blower Unit

During the initial pilot test, a portable 3-horsepower Roots' 22U-RAI positive-
displacement blower unit was used. A 1-horsepower Gast' R41 10-50 regenerative
blower unit was installed at site ST14 and connected to the air injection \TW for the
extended pilot test. The fixed unit is energized by 240-volt, single-phase, 30-amp
line power from a newly installed underground power line and aboveground breaker
attached to building 1213. The power is provided by the base. The configuration,
instrumentation, and specifications for this blower system are shown on Figure 6.
The blower is currently transporting air at a flow rate of approximately 15 actual
cubic feet per minute (acfm) for the extended pilot test. A portion of this flow is
bled off through the gate valve. After blower installation and startup, ES engineers
provided base personnel with an operation and maintenance (O&M) manual,
including maintenance instructions, equipment specifications, and monitoring forms.
A copy of the O&M instructions is in appendix A.

-6- DRAFT
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PILOT TEST SOIL AND SOIL GAS SAIvIPLING RESULTS

Sampling Results

Soils at this site consist primarily of highly plastic clays with some interbedded
gravel and silt near the surface. Sand content in soils generally increase with depth
at the site, and soils are predominantly sands and gravels at approximately 11.5 to
12 feet and below. Groundwater was encountered at a depth of approximately
11.5 feet bgs in the VW, but the static water level rose to approximately 8.5 feet bgs
in the open borehole. A thin film of oily product was observed on top of the water
table in all the boreholes for VW1, MPA, MPB, and MPC. More detailed
hydrogeologic information regarding site ST14 can be found in the hydrogeologic
cross section (Figure 3) and the geologic boring logs (appendix B).

Contaminated soils were identified based on visual appearance, odor, and
results of total hydrocarbons analyzer (Porta FID II, model PFII/7788 from
Heathtech) field screening for volatile organic compounds (VOCs). Heavily
contaminated soils were encountered approximately 3 to 12 feet bgs in the VW and
all MP boreholes. Contamination concentrations generally increased with depth.

Soil samples for laboratory analysis were collected continuously using split core
barrel samplers. Soil samples were screened for VOCs using the flame ionization
detector (FID) to determine the presence of contamination and to select soil
samples for laboratory analysis. Soil samples for laboratory analysis were collected
form MPA and MPB at depths bgs of 9 to 10 feet bgs, from the VW at depths of 5 to
6 feet, and 10 to 11 feet, from MPC at depths of 6 to 7 feet, and from background
monitoring point (MPBG2) at 10 to 10.5 feet.

Soil gas samples were collected from the completed VW and at 4 feet bgs from
MPA, and at 7 feet bgs at MPC. Soil gas samples were collected using 3-liter
Tedlar' bags and vacuum chambers. After the samples were collected with Tedlar"
bags, they were transferred to 1-liter SUMMA' canisters and shipped to the air
testing laboratory, Air Toxics Ltd.

Soil samples were picked up every other day by a courier representing NDRC
Laboratories. NDRC Laboratories conducted chemical and physical analysis on the
soil samples. One soil sample from each boring was analyzed for total recoverable
petroleum hydrocarbons (TRPH); benzene, toluene, ethyl benzene and xylenes
(BTEX); iron; alkalinity; total Kjeldahl nitrogen (TKN); and several physical
parameters (see Table 1). In boreholes in which two samples were collected (MPC
and VW1), the sample collected nearest the surface was analyzed only for TRPH
and BTEX. Soil gas samples were shipped via Federal Express" to Air Toxics Ltd.
in Rancho Cordova, California, for total volatile hydrocarbon (TVH) and BTEX
analysis. The results of all of these analyses are in Table 1. Chain-of-custody forms
are provided in appendix C.

Exceptions to Test Protocol Procedures

Procedures described in the protocol document (Hinchee et al., 1992) were
used to complete the pilot test at site ST14, with the following exception. An FID
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rather than a GasTech® hydrocarbon analyzer was used to field screen the soil
samples and monitor the breathing zone during drilling and soil sampling activities.
Also, more than one sample was collected from some borehole since this pilot test is
part of a site characterization investigation to determine the extent of soil
contamination at the site.

PILOT TEST RESULTS

Initial Soil Gas Chemistry

Before air injection began, all MPs and the VW were purged, and initial oxygen,
carbon dioxide, and TVH concentrations were sampled using portable gas analyzers,
as described in the technical protocol document (Hinchee et al., 1992). Table 2
summarizes the initial soil gas chemistry at site ST14. The results strongly indicate
that biological fuel degradation has depleted the oxygen supply in the vadose zone
soils. Three of the six sampling points at site ST14 were under anaerobic conditions,
and soil gas at the remaining three sampling points contained oxygen at low levels
ranging from 0.8 percent to 3.8 percent. In contrast, the background MP, installed
in uncontaminated soil approximately 500 feet northeast of the site, contained
oxygen at levels ranging from 13.2 percent (7 feet depth) to 20.6 percent (4 foot
depth). Carbon dioxide was present at elevated concentrations, ranging from 9.8 to
11.0 percent, in all initial soil gas samples collected at site ST14. The background
MP carbon dioxide levels ranged from 9.0 to 0.05 percent. The ambient oxygen and
carbon dioxide levels of MPGB2 at 4 feet bgs suggest that short-circuiting between
this interval and the surface has occurred, which indicates an inadequate seal
between the surface and this MP depth. High hydrocarbon concentrations
measured in the initial soil gas testing possibly indicate the volatilization of fuel
from the free product layer into the pore space of the vadose zone soils at site ST14.

Air Permeability

An air permeability test was conducted at site ST14 according to protocol
document procedures. Air was injected into the VW for approximately 3.5 hours at
a rate of approximately 28 acfm and an average pressure of approximately 7 pounds
per square inch (J)si). The pressure response at each MP is listed in Table 3. The
pressure measured at all MPs achieved steady-state conditions within 45 minutes.
Since more than 10 minutes was required to achieve steady state in all of the
monitoring points, the dynamic method of determining soil gas permeability was
selected. As discussed in the technical protocol document (Hinchee et al., 1992),
the dynamic method of determining soil gas permeability that is coded in the
HyperVentilate model is appropriate for soils which reach steady state in more
than approximately 10 minutes. Two depths from both MPA (10 feet from injection
point, VW1) and MPC (45 feet from injection point, VW1) were used to calculate
relative air permeability of the soils. No response was observed in the 4-foot
interval of MPB (20 feet from injection point, VW1). This may be due to the moist,
highly plastic, and tightly consolidated clayey soils in which the monitoring point was
constructed.
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Table 2
Site ST14

Initial Soil Gas Chemistiy
Carsweli AFB, Texas

MP Depth 02(%) C02(%)
Field TVH*

(ppniv)
Lab TVH
(ppmv)

Lab TRPH
(mg/kg)

VW 5-83 3.8 10.1 294,000 23,000 890

A 4 0.8 10.4 546,000 21,000 NT
A 7 0.0 10.8 <200,000 NT NT
A 10 NSt NS NS NS 2,500

B 4 0.0 11.0 290,000 NT NT
B 7 NS NS NS NT NT
B 10 NS NS NS NS 2,500

C 4 0.0 103 200,000 NT NT
C 7 2.2 9.8 212,000 28,000 1,100
C 10 NS NS NS NS 1,500

BG2 4 20.6 0.05 . NT NT
BG2 7 13.2 9.0 NT NT
BG2 10 NS NS NS NS

Estimated value using dilution method.
** NT = not tested at this location.
t NS = not sampled due to saturated moisture conditions at MP depth interval.

- 12 -
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Table 3
Site ST14

Pressure Response During the Air Permeability Test
Carswell AFB, Texas

Elapsed
Time (nun)

Location:

Depth (ft):

Pressure Response in MP (inches of water)

4
MPA

7
MPB

4
MPC

4 7

0* 0.05** 0.00 -0.10 0.20 0.20
03 0.00 0.85 -0.30 0.15 0.20

1.0 0.10 2.20 -0.30 0.15 0.20
2.0 0.45 330 -0.35 0.30 0.25
3.0 0.75 435 -0.35 0.20 0.25
4.0 1.00 6.00 -0.40 0.55 035
5.0 1.40 7.20 -0.50 0.80 0.70
6.0 2.30 8.40 -030 1.05 1.10
7.0 --t -- -0.50 1.40 1.35
8.0 2.75 9.40 -- 1.70 1.70
9.0 -- -- -- 2.10 2.10

10.0 3.90 >10.00 -- 2.25 2.25
12.0 4.85 11.00 0.00 2.65 2.60
22.0 8.00 11.70 -0.30 3.10 3.05
37.0 9.70 12.20 -0.40 330 3.50
54.0 11.70 12.80 -- -- --

92.0 12.20 13.00 +0.25 3.60 3.60
120.0 12.10 13.10 +0.25 3.60 3.65
152.0 12.10 13.10 +0.40 3.60 3.65

* Pressure readings taken prior to initiating field test (blower start up).
** Negative sign indicates vacuum pressure at MP.
t Denotes no reading taken at this time.

- 13 -
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A constant injection flow rate of 28 afcm and a screened interval thickness of
3.5 feet (5 feet bgs top of screen to 8.5 feet bgs to water level in vent well) were used
to calculate, a soil gas permeability of 26.4 and 30.8 darcy for the 10-foot radial
distance at 4 and 7 feet, respectively. The soil gas permeability for the 45-foot radial
distance at 4 and 7 feet is 94.2 and 93.4 darcy, respectively. An average of 61.2 darcy
was calculated for this site. The HyperVentilate cards depicting these calculations
are in appendix D. This value is approximately one order of magnitude higher than
would be expected for the predominantly clayey soils at the site; however, the
presence of gravel throughout the soil profile and increasing sand content with
depth appears to have increased the average permeability at this site. A radius of
pressure influence of at least 45 feet was observed at all depths. Given the steady-
state pressure responses from 10 and 45 feet from the vent well, and assuming a
linear relationship, the estimated radius of influence for this site at 28 acfm appears
to be 60 feet.

Oxygen Influence

The depth and radius of oxygen influence in the subsurface resulting from air
injection into the central VW during pilot testing is the primary design parameter
for full-scale bioventing systems. Optimization of full-scale and multiple VW
systems requires pilot testing to determine the volume of soil that can be oxygenated
at the given flow rate and VW screen configuration.

Table 4 describes the change in soil gas oxygen levels that occurred during the
3.5-hour air injection test at the site, and the air injection period which extended at a
lower flow rate (24 acfm) for an additional 17 hours. The relatively brief (3.5 hours)
air injection period at 28 acfm produced changes in soil gas oxygen levels at a
distance of at least 45 feet from the central VW at both monitored depth intervals
and in MPA and MPC and at the one monitored depth interval in MPB. Significant
increases in the oxygen concentration were measured at each MP interval.
Considering measured pressure response, which is an indicator of long-term oxygen
transport, it is anticipated that the radius of influence for a long-term bioventing
system at this site will exceed 45 feet at all depths. Monitoring during the extended
pilot test at this site will better define the effective treatment radius.

In Situ Respiration Rates

In situ respiration testing was performed at site STI4 according to protocol
document procedures. Air was injected into the VW and MP screens MPA-4,
MPA-7, MPB-4, MPC-4, and MPC-7 for 16 hours at a rate of approximately 1 acfm
per screened interval to deliver oxygen to contaminated soils. At the end of the 16-
hour period, air injection ceased, and changes in soil gas composition were
monitored over time. Oxygen, TVH, and carbon dioxide were measured over a
period of 72 hours following the air injection period. The observed rates of oxygen
utilization were then used to estimate the aerobic fuel degradation rates at
site ST14. Figures 7 through 11 present the results of in situ respiration testing at
the site, and Table 5 is a summary of the observed oxygen utilization rates.

-14- DRAFT
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Table 4
Site ST14

Influence of Air Injection at Vent Well
on Monitoring Point Oxygen Levels

Carswell AFB, Texas

MP
Distance

from VW (ft) Depth (ft) Initial 02 (%) 02 (%)*
.

Final 02 (%)**

A 10.0 4 3.2 18.0 19.4
A 10.0 7 0.0 17.9 20.4
A 10.0 10 NSt NS NS

B 20.0 4 0.0 12.3 17.7
B 20.0 7 NS NS NS
B 20.0 10 NS NS NS

C 45.0 4 0.0 1.3 11.1

C 45.0 7 0.0 2.0 12.7
C 45.0 10 NS NS NS

* Duration of air injection = 3.5 hours.
** Duration of air injection = 3.5 hours at 28 acfm, and 17 hours at 24 acfm.
t NS = not sampled due to water levels at 8.5 feet bgs.
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Table 5
Site ST14

Oxygen Utilization Rates
Carswdli AFB, Texas

MF
02 Loss*

(%)

Test
Duration

(mm)

02 Utilization*
Rate

(% mm)

VW 13.5 300 0.045

MPA-4 12.0 750 0.016

MPA-7 18.0 450 0.040

MPB-4 11.25 450 0.025

MPC-7 16.0 400 0.040

* Values based on linear regression (Figures 7 through 11).
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An average 2.5-percent mixture of helium in air was injected during the 16-hour
injection period into the screened intervals of all the tested MPs and the VW, and
the loss of helium was measured for 72 hours following air injection. Because
helium is a conservative, inert gas, the change in helium concentrations over time
can be useful in determining if oxygen diffusion is responsible for a portion of the
oxygen lost from each MP. Figures 7 through 11 also compare oxygen utilization
and helium retention at each measuring point. Helium concentrations remained
relatively constant throughout the test, while oxygen levels steadily dropped to
below 1 percent after air injection ceased. Because the measured helium levels
remained relatively constant, and since all oxygen loss was observed at all points,
and because helium will diffuse approximately three times faster than oxygen, the
measured oxygen loss can be attributed primarily to bacterial respiration rather than
diffusion of faulty MP construction.

Calculations based on pilot test results indicate that, at site ST14, an estimated
959 to 9,886 milligrams (mg) of fuel per kilogram (kg) of soil can be degraded each
year. This value was calculated as described in the protocol document (Hinchee et
al., 1992) This value is the average of the fuel consumption rates calculated for
every point at which a respiration test was conducted. The air-filled porosities as
calculated for each sampling point ranged from 0.06 to 0.11 liters of air per kilogram
of soil. The point-specific fuel consumption rates were calculated using observed
oxygen utilization rates, estimated air-filled porosities, and a conservative ratio of
3.5 mg of oxygen consumed for every 1 mg of fuel biodegraded. Oxygen loss was
rapid and linear at every sampling point during approximately the initial
500 minutes of the in situ respiration test. The oxygen utilization rates observed at
site ST14 ranged from 0.016 percent per minute (%/min) to 0.045 %/min (Table 5),
demonstrating that hydrocarbon contamination is spread uniformly through the
pilot test area.

At all sampling points, the oxygen utilization rates appeared to decrease over
time (Figures 7 and 11). This apparent decrease has been observed at other fuel
spill sites where an oxygen source is in close proximity to contaminated soils.
Site ST14 is unpaved, and initial oxygen levels in the vent well, MPA-4, and MPC-7
ranged from 0.8 to 3.8 percent (Table 2), suggesting the potential for oxygen
diffusion from the surface. As oxygen is rapidly consumed by fuel-degrading
bacteria in deeper contaminated soils, the oxygen diffusion gradient between the
contaminated soil and the atmosphere becomes substantial. As a result, oxygen
begins to diffuse from the atmosphere into the contaminated soils. This inward
oxygen diffusion temporarily masks the actual bacterial oxygen uptake rates.
Because fuel biodegradation generally consume oxygen at a rate that exceeds
diffusion, the oxygen concentrations soon return to zero in contaminated soils once
supplied air is cut off.

Potential Air Emissions

Soil concentrations of BTEX compounds detected were less than 50 mg/kg;
however, the free product present at Site ST14 will continue to generate additional
VOCs (Table 1). Thus, the long-term potential for air emissions from full-scale
bioventing operations at this site is moderate. Initial emissions should be minimal
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because accumulated vapors will move slowly outward from the air injection point
and will be biodegraded as they move horizontally through the soil. The low
permeability clays near the surface provide a cover at the site which will also
encourage horizontal movements and increased biodegradation. During the air
permeability test, air was injected at 28 acfm. Hydrocarbon-analyzer air monitoring
of the breathing zone at the site for health and safety purposes did not indicate that
hydrocarbon concentrations had increased above 1 part per million volume (j)pmv)
during the test.

RECOMMENDATIONS

Initial bioventing tests at this site indicate that oxygen had been depleted in the
contaminated soils, and that air injection is an effective method of stimulating
aerobic fuel biodegradation. It is recommended that air injection continue at this
site to determine the long-term radius of oxygen influence and the effect of time,
available nutrients, and changing temperatures on fuel biodegradation rates.

A 1-horsepower regenerative blower has been installed at the site for
continuous air injection. In December 1993, additional tests at the site should be
conducted to sample and analyze the soil gas and conduct a repeat respiration test.
If a bioventing system for a full-scale remediation of the site has not been installed
by June 1994, a final respiration test should be conducted, at which time soil and soil
gas samples can be collected from the site to determine the degree of remediation
achieved during the first year of in situ treatment. It is important to note that
without some form of free product removal, soils will be subject to recontamination
as groundwater levels rise.

Based on the results of this 1-year study, AFCEE will recommend one of two
options:

1. Upgrade the pilot-scale system, if necessary, and continue operation of the
bioventing system for full-scale remediation of the site. Evaluate the need
for integrating bioventing with free product recovery. AFCEE can assist the
base in obtaining regulatory approval for upgrading and continued operation.

2. If significant difficulties or poor results are encountered during bioventing at
this site, AFCEE may recommend removal of the blower system and proper
abandonment of the vent well and MPs.

REFERENCES

Hinchee, R.E., S.K. Ong, R.N. Miller, D.C. Downey, and R. Frandt. 1992. Test Plan
and Technical Protocol for a Field Treatabiity Test for Bioventing. Prepared
for USAF Center for Environmental Excellence. May.
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SECTION 1

INTRODUCTION

This document has been prepared by Engineering-Science, Inc. to support the
bioventing initiative contract awarded by the Air Force Center for Environmental
Excellence. The contract involves the conducting of bioventing pilot tests at 35 sites
on 23 Air Force bases across the United States.

At most sites, bioventing systems will be installed upon completion of the initial
bioventing pilot tests for the purpose of extended pilot testing. These systems will
operate for a 1-year period to provide further information as to the feasibility of the
technology at each site, and to provide interim remedial action.

This Operations and Maintenance Manual has been created for sites at which
regenerative or rotary-vane blowers have been installed for extended pilot testing.
Basic maintenance of these systems is the responsibility of the Air Force facility.
This manual is to be used by facility personnel to guide and assist them in operating
and maintaining the blower system. Section 2 provides a summary of the bioventing
system components installed. Section 3 of this document describes the blower
system. Section 4 details the maintenance requirements and provides maintenance
schedules. Section 5 describes the system monitoring that is required to forecast
system maintenance needs and to provide data for the extended pilot test. Blower
performance curves and relevant service information for regenerative and rotary-
vane blowers are provided in Appendices A and B, respectively, and data collection
sheets are provided in Appendix C.

1—i
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SECTION 2

BLOWER SYSTEM CONFIGURATION SUMMARY

System Type (injection, extraction) ________________

Blower (regenerative, rotary vane) _________________

Blower Model ________________
Motor (Hp) _______________
Knock-Out Chamber (yes, no) ______________
Sampling Port (yes, no) ________________
Inlet Temperature Gauge (range) _______________
Inlet Pressure/Vacuum Gauge (range) _________________
Inlet Filter (part no.)_________________
Outlet Temperature Gauge (range)______________________

Outlet Pressure/Vacuum Gauge (range)______________________
Pressure/ Vacuum Relief Valve Set @ (give unit of measure) _____

2-1
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SECTION 3

BIOVENTING SYSTEM OPERATION

3.1 PRINCIPLE OF OPERATION

Bioventing is the forced injection of fresh air, or withdrawal of soil gas, to
enhance the supply of oxygen for in situ bioremediation. Either a pressure (air
injection) or vacuum (vapor extraction) blower unit is used to inject or withdraw air
into or from the soil, thereby supplying fresh air with 20.8 percent oxygen to the
contaminated soils. Once oxygen is provided to the subsurface, existing bacteria will
proceed with the breakdown of fuel residuals.

At _________________________________________ a ___________________
blower system has been installed.

3.2 SYSTEM DESCRIPTION

3.2.1 Blower System

A ______________blower powered by a _______ horsepower direct-drive motor is
the workhorse of the bioventing system. This blower is rated at a flow rate of—
standard cubic feet per minute (scfm) at a pressure of_____________ ; however, the
actual performance of the blower will vary with changing site conditions. As
installed, the blower was producing an estimated flow rate of— scfm at a pressure
of ________. Vapor extraction systems may include an inlet knockout chamber for
water condensation. All systems include an air filter to remove any particulates
which are entrained in the air stream, and several valves and monitoring gauges
which are described in the next section. A schematic of the blower system installed
at _____________________________ is shown on Figure 3.1. Corresponding
blower performance curves, and relevant service information are provided in
Appendices A and B.

3.2.2 Monitoring Gauges

The bioventing system is equipped with vacuum and pressure gauges,
temperature gauges, and a sampling port (vapor extraction only). Generally, gauges
have been installed on the air injection system at the following locations: a vacuum
gauge in the inlet piping and a pressure gauge in the outlet piping. For vapor
extraction systems gauges are generally installed as follows: vacuum gauges in the

3-1
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SECTION 4

SYSTEM MAINTENANCE

Although the motor and blower are relatively maintenance free, periodic system
maintenance is required for proper operation and long life. Recommended
maintenance procedures and schedules are described in detail in the instruction
manuals included in Appendices A and B and briefly summarized in this section.

Filter inspection and knock-out chamber draining (as applicable) must be
performed with the system turned off. To re-start the motor, open the manual air
dilution valve (red handle) to protect the motor from excessive strain, start motor,
and slowly close dilution valve. If the handle has been removed from the manual air
dilution valve, do not open the valve or otherwise change the setting (it has been
pre-set for a specific flow rate) before re-starting the blower.

4.1 Blower/Motor
The blower and motor are relatively maintenance free and should not require

any periodic maintenance during the 1-year extended testing period. Both blower
and motor have sealed bearings and do not require lubrication.

4.2 KNOCK-OUT CHAMBER

This section applies only to vapor extraction systems equipped with moisture
knock-out chamber. To avoid damage caused by passing liquids solids through the
blower a knock-out chamber has been installed in-line before the blower.

Free liquid should not be pumped through the blower. The knock-out chamber
installed in-line before the blower intercepts entrained liquid, preventing damage to
the blower. The knock-out chamber should be drained into an appropriate
container once a month for the first few months and at less frequent intervals
thereafter, if it appears that this will be sufficient to keep liquid from building up in
the knock-out chamber. Condensation generally increases during the cold winter
months. A facility employee should determine the best schedule for draining the
knock-out chamber. The knock-out chamber can be drained by turning the system
off and removing the cap or opening the valve at the base of the knock-out chamber.
When all of the liquid has drained out, the system can be turned back on. It is
recommended when re-starting the system that the air dilution valve (red-handled
valve) be opened to protect the motor from excessive strain. If oily, drained liquids
should be disposed of in an oil/water separator.

4-1
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4.3 AIR FILTER

To avoid damage caused by passing solids through the blower, an air filter has
been installed in-line before the blower. The filter element is paper and is
accompanied by a polyurethane foam prefilter. The filter should be checked weekly
for the first 2 months of operation. Again, a facility employee should determine the
best schedule for filter replacement. The polyurethane prefilters can be washed
with lukewarm water and a mild detergent. Paper filter elements should never be
washed, but should be disposed of and replaced as necessary. When the pressure or
vacuum drop across the filter is above 15 inches of water, a dirty filter element
should be suspected, and cleaning or replacement should be performed.

To remove the filter, loosen the three clamps or the wing nut, lift the metal top
off the air filter, and lift the air filter from the metal housing. Remove the
polyurethane prefilter (if applicable) and wash before replacing. When replacing
the filter, be careful that the rubber seals remain in place.

The filter element is manufactured by Solberg Manufacturing, Inc. in Itasca,
Illinois. Their telephone number is (708) 773-1363. Additional filters can also be
obtained through Engineering-Science, Inc. in Denver, Colorado. The ES contacts
are Mr. Brian Blicker and ___________________ and they can be reached at (303)
831-8100. The filter model number is _______________________, and the number
for the replacement element is ___________________. it is recommended that
_______________________ keep at least one spare air filter at the site, four spare
filters were supplied with the blower system.

4.4 MAINTENANCE SCHEDULE

The following maintenance schedule is recommended for this system. During the
initial months of operation more frequent monitoring is recommended to ensure
that any startup problems are quickly corrected. A daily drive-by inspection is
recommended during the initial 2 weeks of operation to ensure that the blower
system is still operating with no unusual sounds. Data collection sheets that can be
used to record maintenance activities are included in Appendix C.

Maintenance Item Maintenance Frequency

Filter Check once per month, wash or replace as
necessary (see Section 4.3).

Knock-out chamber Drain once per month initially, then
periodically (see Section 4.2).

4.5 MAJOR REPAIRS

Blowers systems are very reliable when properly maintained. Occasionally, a
motor or blower will develop a serious problem. If a blower system fails to start,
and a qualified electrician verifies that power is available at the blower or starter,

4-2
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the Engineering-Science, Inc. site manager ______________________ should be
called at ___________ ES is responsible for major repairs during the first year
of operation.
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SECTION 5

SYSTEM MONITORING

5.1 BLOWER PERFORMANCE MONITORING

To monitor the blower performance, vacuum, pressure, and temperature will be
measured. These data should be recorded weekly on a data collection sheet
(provided in Appendix C). All measurements should be taken at the same time
while the system is running. Because the system is loud, hearing protection should
be worn at all times.

5.1.1 Vacuum/Pressure
With hearing protection in place, open the blower enclosure and record all

vacuum and pressure readings directly from the gauges (in inches of water or psi).
Record the measurements on a data collection sheet (Appendix C).

5.1.2 Flow Rate

The flow rate through the vent well and soils can be calculated when the inlet
vacuum and outlet pressure of the blower are known. This pressure change across
the blower (vacuum + pressure) can be compared to the performance curves for the
blower in Appendix A or Appendix B to determine the approximate flow rate.

5.1.3 Temperature
With hearing protection in place, open the b'ower enclosure and record the

temperature readings directly from the gauges in degrees Fahrenheit (°F). Record
the measurements on a data collection sheet (provided in Appendix C). The
temperature change can be converted to degrees Celsius (°C) using the formula °C=
(°F-32)X5/9.

5.3 MONITORING SCHEDULE

The following monitoring schedule is recommended for this system. During the
initial months of operation, more frequent monitoring is recommended to ensure
that any start up problems are quickly corrected. Data collection sheets have been
provided to assist your data collection and are included in Appendix C.

5-1
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Monitoring Item Monitoring Frequency

Vacuum/Pressure Daily during first week, then once per week.

Temperature Daily during first week, then once per week.

5-2
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APPENDIX A
REGENERATWE BLOWER INFORMATION
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QGAGT
Post Office Box 97
Benton Harbor, MichIgan 49023-0097
Ph: 616/926-6171
Fax: 616/925-8288

Maintenance Instructions for Gast
Standard Regenerative Blowers

For oginal equipment manufacturers
special models. consult your local distributor

L Gast Rebuilding Centers j
Gust Mtg. Corp.
2550 Meudowbirook Rd.
Benton Harbor Ml. 49022
Ph: 616/fl6-6171
Fax: 616/925-8288

Gost Mtg Corp.
505 WashIngton Avenue
Carlstodt, N. J. 07072
Ph: 201/933-8484
Fax: 201/933-5545

Brenner Fledler. & Assoc.
13824 Bentley Place
Cerritos, CA. 90701
Ph: 213/404-2721
Fax: 213/404-7975

Wainbee, Umited
121 CIty View Drive
Toronto, Ont. Canada M9W 5A9
Ph: 416/243-1900
Fax: 416/243-2336

Wciinbee, Limited
215 BrunswIck Drive
PoinleClaire, P.Q. Canada H9R 4R7
Ph: 514/697-8810
Fax: 514/697-3070

Gust Mtg. Co. Limited.
Halifax Rd. Cressex Estate
High Wycombe, Bucks HP12 3SN
Ph. 44494523571
Fax: 44494436588

Japan Machinery Co. Ltd.
Central P0 Box 1451
Tokyo 100-91 Japan
Ph: 813/3573-5421
Fax: 813/3571-7865
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For Soil Remediation to26Ocfrn (,GAST
R4, R5, R6P Series

4 r '-' pj

MODEL R4 SERIES4HOMAX. VAC, 88 CFM OPEN FLOW

MODEL R5 SERIES
60" HO MAX. VAC., 145 CFM OPEN FLOW

MODEL R6P SERIES
90" H20 MAX. VAC., 260 CFM OPEN FLOW

PRODUCT FEATURES

• Explosion-proof motore UL (class 1, group D;
Cf ass 2, groups F& G)

• Sealed aiream
• Rugged constniction
• LOW maintenance

RECOMMENDED ACCESSORIES

• inlet fitter AJ151G
(Reducing fitter plumbing from 2W to 1W Is needed to
ammoda1e fitteron R4 and R5 models.)

• Relief valve AG258
• ium gauge AE134

NOTE: These units with explosion-proof motors are designed spectflcaity for qualified OEMa In the soil remedlatlon Industry. They are not
Intended to be applied for other uses wfthout wrttten acknowledgement from an authorized employee of Gast Manufacturing Corporation.

Product Dimensions MetrIc (mm) U.S. Imperial (Inches)

Model A B C D E F G H I J K I. M N 0
R4I1ON-50 157 43 360 95 72 316 313 50 101 225 227 254 293 175 11

6.18 1.68 14.16 3.75 2.85 12.44 12.31 1.98 3.96 8.86 8.93 10.00 11.73 6.88 .44

R4310P-50 157 43 360 95 72 316 313 50 101 225 227 254 293 175 11

6.18 1.68 14.17 3.75 2.84 12.44 12.31 1.98 3.96 8.86 8.93 10.00 11.73 6.88 .44

R5325R-50 178 46 423 114 91 361 344 60 121 260 262 298 350 183 15

7.00 1.82 16.66 4.50 3.58 14.22 13.56 2.38 4.75 10.25 10.31 11.75 13.78 7.19 .59

R6P355R-50248 80 482 140 137 438 428 64 127 - 290 325 463 257 13
9.77 3.15 18.98 5.51 5.39 17.25 16.87 2.50 5. — 11.42 12.80 18.21 10.12 .50

Model R4 Series
Model R5 Series

Model R6P Series
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,11

Orgy

C',,

STOCK MODELS

Port Name RI R2 R3 R4 R5 R6 R6P R6PP/R6PS R7

#1 Cover AJIOA AJ1O1B IA.flOiC AuDio AJIO1EQ AJ01F AJ1O1K (2)AJ1O1KA AJID1G
l2Stoonuf BC1S7 8C187 ..BC181 BC1B1 BCI81 8C181 8C181 c2)8C182 BC1S3
3imoelIer AJ1O2A
•4Square Key AH212C

AJ1O2BQ j.
AH212 I

AJ1O2C
A8136A

IJI02D
A8136D

AJ1O2E
AB136

A.flO2FR
ABI3.6

AJ1O2K
AB136

(2)A.flD2KA
(2)A8136

AJ1O2GA
AC628

5 Shim Spacer Cs) AJ132 AE68.6-3 LAJIO9 AJ1O9 AJ109 AJ1I6A AJi'16A AJ116A MilD
#6RetaIninQRin AJ145 AJ145 Ai149 AJ149
#7HouslnD AJ1O3A AJ10380 AJ1O3C kJ1O3DR AJ1O3E PJ1D3F AJIO3K AJ1D3KD AJ1D3GA
IS Muffler Box AJIO4E AJ1O4F
l9Spring AJI'I3DR AJ1I3DQ AJH3FQ AJ113FQ AJH3G
•IOA Foam (4)AJ1 12A (4)AJ1 12B (4)AJi 12C (4)AJI I2DS (4)AJ1 I2ER (6)AJ1 12F (8)AJ1 121 (B)AJ 12GA
• OB Foam (2)AJ1 28Q C2)Ai1 1 2C C2)AJ I 12DR (2)AJI 2EC
III Muffler Extension/

Adapter Plate A.flO6H AJID6BQ_ AJIO6CQ AJ1O600 AJ1O6EO AJl06F AJ1O4K AJi0.4GA
Shim Kit K396 1(396 1(395

[ MOTOR CHART

See
Clierl

.7

(Modsis P.4-Ri)

(models

1-

REGENAIR MOTOR SPECIFICATIONS
MODEL MOTOR 60 HZ 50 HZ
NUMBER NUMBER VOLTS VOLTS PHASE

.• R1i02
R11Q2C

•.103
R2105

•

JUIX
JU2X
J3I1X ,

J411X

1151208-230
115

115/208-230
115/208-230

0/220-240

110/220
110/220

1.
1

1,

1

-

R2303F J313 208-230 220 3

P3105-I /R3105-12 ,J4IX I 15/208-230 1D/2o-z4o T
R3305A-1/R3305A-13J4'lO , 208-230/460220/380-415 3

- R4I10-2 ,.J611AX 115/208-230 110/223-240 .. I
R4310A-2 J6'IO

-. P5125-2 J8I1X
208-230/460 220/380-415 ,.

115/208-230 : ::: ..,.
3
1

R5325A-2 J81OX
. . .

P6125-2 JBI1X
208-230/460 , 220/380-415
115/238-230

3,.,.

1,,.,.,:

R6325A-2
. .

J81OX
R6335A-2 39 lOX .

150J-2 31013
R6350A-2 31010

208-230/460 220/380-415 .

208-230/460 220/380-415 ,

.' 230
,

208 230/460 223/360 41$

3

3
1

• No lubricallon needed at start up.
8eargs lubricated at factory.

• Motor is equipped 'with olemite flttu-rg.
Clean tip of fitting and apply grease gun.
Use ito 2strokes of high quality boll
bearing grease.

CO(SirJ.nCy Jp. 7yplcai
G,.os.

Medlu,, Lithium Shell Doliu R

Hews of sivic• SugesIedR.lub.prya Inlen'aI5 3 years

ContInual NorrncAppcatIon 1 year

Seasonal see motor 1 year beglnrrsg
Idle for 6 months or more of season

6 months
Continuous-lgh amblents.
dirty or mot app1icotioci.

R6P335A
R6P35OA

. J9IOX
31010 '

208-230/460
235-230/460

220/380-415
223/380•415 .

3
3

R6P355A J'IUOA 208-230/460 220/380-415 3
27100A 2

R6PP/R6PS.3'ilOM

J121OB
301100

238 230/460

208-230/460

220/380 415

220/380-415

3
3
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I ci".j C

75
70

37
70.:.
86•9Q

130

'This number indicates the maximum static pressure differential recommended (with cooling air still
flowing throughunit). Ingeneral,units lhpor less can be dead headed. Check with local representative
or distributor to verilywhich models apply.

Operation of theblower above the recommended maximum duty will cause premature failure due to
the build up of heat damaging the components.

Performance data wc determined under the following conditions:

fl Unit in a temperature stable condition.
2) lest conditions: hlet air density at 0.0751bs. per cubic foot. Q0°C(o8°F}. 29.92 h. Hg{14.7PSIA}).
3) Normal performance variations on the resistance curve wIthin +/- 10% of supplied data can be
expected.
4) SpecificatIons subject to change without notice.
5) PJI performance at ÔC*lz operation.

All performance figures relate to stock models. A few high
pressure units may be available. Consult your local distrIbutor.

P1
:r&::

P3105-i

Regenalr PRESSURE Maximum
Model Pressure

Number 20"H20 401120 601420 801120 1001420 '1420'

26
42
52

14
26
38

28
— . 38

4214

;w ;sr# ia,> .... V4... .4.W 'e+ ..'( .
R3305A-13 52 36 23 55w.' '.'. ,. . ..er. Y . ... u. y-,' ,,,c- :• •:•' ?<'ct4•t7.Cc%, W.o*>xfruca ':Ka.•
P5 145 130 100 . 65
R6125-2 T200." : 180 n: :::''...
R6325A-2 200 180 152 .
R6335A-2 205 ]75 155 135 7C
R6350A-2 200 180 150 130 110 80 105

RSPZSSA 200 250 . .. .. LL130
POP35OA 300 260 230 200 60
PÔP3S5A " 300 260., 230 ,. 200 160
P7100A-2 420 380 340 310 280 230 115
I?6PP31)OM 485 . 452 i 420 - 380 . 330
R6PS311OM 265 258 252 244 23o 226 170

P2

Regenair VA
Model
Number 01420 201420

C U U M

401120 601420

Maximum
Vacuum

801120 "H20'
I

J

25 14
22

. . . 2ó
3440

P3105-12 51 34 20 50
R3305A-15 '51 ,.34 20 .. _
P4
P5
P6125-2
P632542
R6335A-2
R6350A-2
fl633$I,
R6P350A
RoP3S5A
P71OOA-2
RóPP31 1OM

6PS3110M

82
140
190
190
190
'190
270
280
280
410
470
•24Q

48
60
45

'62 39
115! 90 53
155 125
i557' ]25

150 125 100
'180'''"150 "'

100
230

.:... ' 210 :. .... 170
240 210

.

170
350 300,, .250,
425 375 320

,, 225:' 210 1'
195

170
220
175



*QGAST
Post Office Box 97
BenSon Harbor, MI. 49023-0097
PS,: 616/926-6171
Fax: 616/925-8288

F2-205/ 8/ 92
AK811 Pev.E

i ;/

INSTALLATION
AND OPERATING

INSTRUCTIONS
FOR GAST

HAZARD OUS
DUTY REGENAIR

BLOWERS

hisinstructionapp!ies io4hefoHowing
-Tnode)s ONLY:R3I 05N-50,'R4fl ON5O,
R431 OP5O,4P, 1 5N-5OR51 25Q-50,
R5325R-5O,R613OQ-5O,'R6P 55Q50,
-R635OR-5Oj-R6P355R-5O and R7 I OOR-50. -

Gast Authorized Seivlce Facilities are Located In the locations listed below

Gast Manufacturing Corporation
505 WashIngton Avenue
Caristodt. N.J.07072
Ph: 201/9334484
Fax 2011933-5545

Cast Manufacturing Corporation
2550 Meodowbraok Rood
B.nlon Harbor, MI. 490fl
Ph: 616/926-6171
Fax: 616/925-8283

— Brenner Fiedier & Associates
3824 Bentley Place

Cerritos, CA. 90701
Ph: 213/404-2721
Ph: 800/843-5558
F-ax: 213/404-7975

Wainbee limited
215 BrunswIck Blvd.
Pointe Claire, Quebec
Canada H9R 4R7
Ph: 514/6974810
Fax: 5141-697-3070

Wainbee limited
5789 Coopers Ave.
Mlssisscruga. Ontario
Canada 1.41356
Ph: 416/243-1900
Fax: 4161243-2336

Japan Machinery
Central P0 Box 1451
Toyko 100-91.iapon
Ph: 8133573-5421
Fax: 8133571-7596

Cost Manufacturing Co. lid.
Halifax Road,Cressex Estate
High Wycombe, Bucks HPI2 3SN
England
Ph: 44494 523571
Fax: 44494436588
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Safely

L This is the safety alert symboL When you see this symbol. personal irury is possible. The degree 01 injury is shown by the following
A signal words:

L DANGER: Severe injury or death will occur if hazard is ignored.
4 WARNING: Severe injury or death can occur if hazard is ignored.
LI CAUTiON: Minor ury or property damage can occur of hazard is ignored.

Review the following information carefully before operating.
A. General Inform at ion

LL\ DANGER: Do not pump flammable or explosive gases or operate in an atmosphere containing them. Ambient temperature
for normal operalion should not exceed 40 degrees C 005 degrees F). For higher ambient operation, consult the factory.
Blower performance Is reduced by the lower atmospheric pressure of high attitudes. If it applies to this unit. consult a Gost
distributor or the factory for details.

A. Installation
L.LWARN1NG: Electric Shock can result from bad wiring. Wiring must conform to all required safety codes and be installed by a

qualified person.
Grounding is required.
The Gast Regeriair blower can be installed in any position. The flow of cooling air over the blower and motor must not be
blocked.
PLUMBING -The threaded pipe ports ore designed as connection ports only and will not support the plunbing. Be sure to use
the same or larger size pipe and fittings to prevent air flow restriction and over-heating of the blower. When installing plumbing.
be sureto use a small amount of pipe thread lubricant. INs protectsthe threodsin the aluminum blower housing. Dirt and chips.
often found in new plumbing. should not be allowed to enter the blower.
NOISE -To reduce noise and vibration, the unit should be mounted on a solid surface that will not increase sound. The use of
shock mounts or vibration isolation material is recommended. If needed, inlet or discharge noise can be reduced by attaching
muffler assemblies (see accessories).
ROTATION - The Gust Regonoir blower should only rotate clockwise as viewed from the electric motor side. This is marked with
an arrow in the casting. Proper rotation can be confirmed by checking air flow at the IN and O(51 ports. On blowers powered
by a three phase motor, rotation is reversed by changing any two of the three power wires.

A Operation
Lj WARNING: Solid or liquid material exiting the blower or piping can cause eye damage or skin cuts. Keep away from air stream.
fl CAU11ON: Attach blower to solid surface before starling. Prevent ury or damage horn urst movement.

Jr containlng solid particles or liquid must pass through a filter before entering the blower (see accessories list for filter
suggestions). Blowers must have mufflers, filters, other accessories and oil piping attached before starting. Any foreign material
passing through the blower may cause internal damage.

LA CAUTION: Outlet piping can burn skin. Guard or limit access
Mark CA(JrKDN Hot surface. Can cause burns.
Ajr temperature increases when passing through the blower. When run at duties above 50 in. metal pipe maybe required
for hot exhaust air.
The blower must not be operated above the limits for continuous duty. 'Standard' Ri. P2, P3 and P4 can operate continuously
with not air flowing through the blower. Other units can only be run at the rating shown on the model number label. Do not
close off inlet (for vacuum) or exhaust (for pressure) to reduce extra air flow. INs could cause added heat and motor load.
ACCESSORIES - Gast pressure gauges Ai496 cx AE133 and vacuum gauges AJ497 or AEI34 show blower duty. The Gast
pressure/vacuum relief valve. AG258. will limit the operating duty by admitting cx relieving air. It aLso allows full flow through
the blower when the relief valve closes.

Servicing
WARNING: Disconnect electric power before servicing. Be sure rotating parts have stopped. Electric shock or severe cuts can

result. Inlet and exhaust filters need occasional cleaning or replacement of the elements. Failure to do so will result in more
pessure drop, reduced air flow and hotter operation. The outside of the un requires cleaning of dust and dirt. The inside of
the blower also may need cleaning to remove material coating the impeller and housing. If not done, the buildup can cause
vibration, holler operation and reduced flow. Noise absorbing loam in the mufflers may need replacement.
KEEP THIS INFORMATION WITH THE BLOWER. REFER TO ITFOR SAFE INSTALLATION, OPERATION OR SERVICE.

I TROUBLESHOOTiNG I
Symptom . Possible Diagnosis Possible Remedy

ExceuVlbatlon knpeller damaged by Replace Impeller
torelgn materIal Clean impeller. Install
knpellef contaminated by adequate f.ltration.
torelan materiel

Abormcl sound Motor bearIng foIed Replace bearings
Impeller rbblr.g agcnsl Repair Blower, check
cover or hous!ng clearances.

Increase In so.md Foren materIal can coat Replace foam muffler
or destroy muffler loam. elemenis. Irap or filler

!oreign materIal.
Biow. se Eletr;ca wirtn problem Hove ualrried person

check fuse ccpac!y
____________________________________ anc! wi;in.

L'n;i vn'y' Ru:'ning a !oo rv;h a lnsai; c rr.•lef vaive
I prisurf• vc,czjm



SAFETY
Thisis the safety alert symboL When you see this symbol
personal injury is possible. The degree of injury is shown
y the following signal words:
DANGER Severe injury or death will occur if hazard is
ignored.

k WARNING Severe injury or death can occur if hazard is
gnored.

- CAUTIONMinor injury or property damage can occur if
hazard is ignorecL

ieview the following information carefully before oper-
ating.

GENERAL INFORMATION
This instruction applies to the foUowing models ONLY:

- R3105N-50, R411ON-50, R4310P-50, R4PZ15N-50,
R5125 Q-50, R5325R-50, R613.O Q-50, R6P155Q-50,
R6350R-5O, R6P3SSR-5O and R7ZOOR-50. These blowers
are intended for use in Soil Vapor Extraction Systems.
The blowers are sealed at the factory for very low leakage.
They are powered with a U.L listed electric motor Class
I Div. 1 Group D motors for Hazardous l)uty locations.
Ambient temperature for normal full load operation
5hould not exceed 40° C (105° F). For higher ambient
operation, contact the factory.

Cast Manufacturing Corpcration may offer general ap-
plication guidance: however, suitability of the particular
blower and/or accessories is ultimately the responsibil-
ty of the user, not the manufacturer of the blower.

INSTALLATION
DANGER Models R5325R-50, R6130Q-50, R6350R-50,
RS1Z5Q-50, R6P15SQ-50, R6P355R-50 AND R7100R-50
use Pilot Duty Thermal Overload Protection. Conned-
ing this protection to the proper control ciro4itrg is
mandated by UL674andNEC5O1. Failure to do so could!
may result in a EXPLOSION. See pages 3 and 4 for

- recommendedwiring schematic for these models.

WARNING Electric shock can result from bad wiring. A
qualified person must install all wiring., conforming to
tall required safety codes. Grounding is necessary.

WARNTNG This bloweris intendedfaruse on soil vapor
extraction equipment. Any otheruse must be approved in
writing by GastManufacturing. Corp. Install thisblower
in any mounting position.. Do not block the flow of
cooling air over the blower and motor.
PLUMBING-Usethe threaded pipeportsforconnection
mly. They will not support the plumbing. Be sure to use

the same or larger size pipe to prevent air flow restriction
— md overheating of the blower. When installing fittings,

e sure to use pipe thread sealanL This protects the
threadsin the blower housing and prevents leakage. Dirt
nd chips are often found in new plumbing. Do not allow
.hem to enter the blower.

NOISE -Mount the unit on a solid surface that will not
increase the sound. This will reduce noise and vibration.
We suggest the use of shock mounts or vibration isolation
material for mounting.

ROTATION - The Cast Regenair Bloer should only
rotate clockwise as viewed from the electric motor side.
The casting has an arrow showing the correct direction.
Confirm the proper rotation by checking air flow at the IN
and OUT ports. If needed reverse rotation of three phase
motors by changing the position of any two of the power
line wires.

OPERATION
Lt WARNING Solid or liquid material exiting the blower

or piping can cause eye damage or skin cuts. Keep away
from air stream

WARNING - GustManufacturing Corporation will not
knowingly specify, design or build any blowerforinstal-
lation in a hazardous,combustibl.e or explosive location
without a motor conforming to the proper NEMA or U. L.
standards. Blowers with standard TEFC motors should
never be utilized for soil vapor extraction applications or
where local state and/or Federal codes specify the use of
explosion-proof motors (as defined by the National Elec-
tric Code, Articles 100,500 ci 990).

CAUTION Attach blower to solid surf ace before start-
ing to prevent injurg or damage from unit movement. Air
containing solid particles or liquid must pass through a
filter before entering the blower. Blowers must have- -
filters, other accessories and all piping attached before
starting. Any oreigninateriai passing through the blower
may cause internal damage to the blower.

Lt CAUTION Outletpipingcanburnskin.. Guard or limit
access. Mark "CAUTION HotSurf ace. Can CauseBurns".
Air temperature increases when passing through the
blower. When run at duties above 50 in. H20 metal pipe
maybe required for hot exhaust air. The blower must not
be operated above the limits for continuous duty. Only
models R3105N-50, R41ION-50 and R4310P-50 can be
operated continuously with no air flowing through the
blower. Other units can only be run at the rating shown
on the model number label. Do not Close off inlet (for
vacuum) to reduce extra air flow. This will cause added
heat and motor load. Blower exhaust air in excess of
230°F indicates operation in excess of rating which can
cause the blower to fail.

ACCESSORIES ...Gast pressure gauge AJ496 and vacuum
gauges AJ497 or AE134 show blower duty. The Gast
pressure/vacuum relief valve, AG258, will limit the op-
erating duty by admitting or relieving air. It also allows
full flow through the blower when the relief valve doses.

OPERATING AND MAINTENANCE INSTRUC11ONS 1r' -

Lt



SERVICING
Lt WARMNG To retain their sealed construction they

should be serviced by Gast authorized service centers
ONLY. These models are sealed at the factory for very
low leakage. -

WARNING Turn off electric power before removing
blower from service. Be sure rot ating parts have stopped.
Elect nc shock or severe aits can result. Inlet and exhaust
filters attached to the blower may need deaning or re-
placement of the-elements. Failure to do so will result in
more pressure drop, reduced air flow and hotter opera-

lion of the blower. The outside of the unit requires dean-
ing of dust and dirt. The inside of the blower also may
need deaning to remove foreign material coating the
impeller and housing. This should be done at a Cast
Authorized Service Center. This buildup can cause vibra-
lion, failure of the motor to operate or reduced flow.

ICEEP THIS INFORMATION WITH THIS SLOWER.
RtKTO iT FOR SAFE INSTALLATION,

OPERATION OR SERVICE

MOTOR WRING DIAGRAM FOR R4IION-50 8 R3105N-50

>> WARNING
1145 MOTOR T1€4ALLY

VOLTAGE PROTECTED A WLL
MJTOMAflCALLY RESTART
WHEN PROTECTOR RESETS.
ALWAYS DSCOECT POWER
SPPLY BEFORE SERVI4G.

MOTORS WIRING DIAGRAM FOR Rh3IOP-50

TO REVERSE ROTATK)N.
ITERANGE THE
EJ(TERNAL COCTDNS
TO ANY TWO LEADS.

T4 7 T
T7Th 1

LOW VOLTAGE 145H VOLTAGE

>'* WARNING
T)4S MOTOR IS THER1t'LLY
PROTECTED A WLL
AUTOIIAT)CALLY RESTART
Wi-tEN PROTECTOR RESETS.
ALWAYS OISCO4ECT POWER
SUPPLY BORE SERVICH3.

TO REVERSE ROTATION.
VEANGE THE
L COECflONS
TO ANY TWO LEADS.

MOTORS WiRiNG DIAGRAM FOR
R5325R-50. R6350R-50. R6P355R-50. 8. R7IOOR-5O

cm

7 fl 17

117 TI

f T T

)

LOW VOLTAGE F11 VOLTAGE



MOTOR WIRING DIAGRAM FOR R51250-50 & R4PII5N-50
A.. . . j .: I

I

3

liERMOSTAT

TIERSTAT

HIGH VOLTAGE

• Q—5O BL0W PROOU An SEPTEMBER 1992 CSER. NO. 0992)
DO NOT HAVE MOTOR LEADS 5 1 e.

MOTOR WIRING DIAGRAM FOR R61300-50 & R6P155Q-50

TI

CO'1€CT Tr€RMOSTAT
TO MOTOR PROTECTION
ocurr

T4

TIERMOSTAT

T)ERMQSTAT

CONNECTION FOR THERMOSTAT MOTOR PROTECTION

TERMOSTATS TO BE CONNECTED IN SERIES WITH
CONTROL AS SHOWN. MOTOR FURNISHED WITH
AUTOMATIC THERMOSTATS RATED A.C. 115-600V. 720VA

AK1I rev. E

EI LE

2
e!....-

T1E1QSTAT

LOW VOLTAGE

CONTACTS
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REGENAIR® R4eries,

MODEL R4110-2
52" H20 MAX. PRESSURE, 92 CFM OPEN FLOW

PRODUCT FEATURES

• Oilless operation
• TEFC motor mounted
• Can be mounted in any plane
• Rugged cznstructionhlow maintenance
• Can be operated blanked-off

COMMON MOTOR OPTIONS

• 115/208-230V. 60 Hz; 11 0/220-240 V. 50 Hz. single phase
• 208-230/460V, 60 Hz; 190-2301380-415V. 50 Hz. three phase
• 575V. 60 Hz, three phase

RECOMMENDED ACCESSORIES

• Pressure gauge AJ496
• Filter AG338
• Muffler .AJ121D
• Relief valve AG258

Various brand name motors are used on any model at the
discretjon of Gast Mfg. Corp.

Important Notice:

Product Dimensions Metric (mm) U.S. Imperial (inches)
Piclona] and dimensional data is subject to change without
notice.

I

325
1281
CAPACITOR

\(SINC3LE PHASE ONLY)

LLL
3.75—__J 95

1244316
FLiLLA TYP. r.47(41
r—————, 11.9

227
893 REF ....- :. 8B6 REF.

J225
LL

—---— L1½ PIPE (2)
225 886
227 8.93

25410.00



Product Performance (Metric U.S. Imperial) Black line on curve is for 50 cycle performance.
Blue line on curve is for 50 cycle performance.

r•J.•

140

120

I-
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U,
U,
0)

C.,40
0.)

20

30 60 90 120 150 180

60

FREE AIR FLOW (m3/h)

50
C.,

1:

Product Specifications

Model Number Motor Specs Full Load Amps HP RPM
Max Pressure

1120 mbar

Max Flow

cfm m3h

Net Wt.

lbs. kg

R4110-2
110/220-240-50-1 9.0/4.5-5.7 0.6 2850 38 95 74 126

41 18,6
115/208-230-60-1 9.815.2-4.9 1.0 3450 52 130 92 156

R4310A-2
190-220/380-415-50-3 2.6-3.3/1.3-1.4 0.6 2850 38 95 74 126

41 18,6
208-230/460-60-3 3.4-3.2/1.6 1.0 3450 52 130 92 156

0
0 20 40 60 80 100

FREE AIR FLOW (CFM)
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MODEL R5325A-2
65" H20 MAX. PRESSURE, 160 CFM OPEN FLOW

PRODUCT FEATURES

• Oilless operation
• TEFC motor mounted
• Can be mounted in any plane
• Rugged nstructionhlow maintenance

COMMON MOTOR OPTIONS

• 115/208-230 V. 60 Hz, single phase
• 208-230f460V. 60 Hz: 190-220/350-415V, 50 Hz, three phase
• 575V. 60 Hz. three phase

RECOMMENDED ACCESSORIES

• Pressure gauge AE133
• Fitter AG338
• Muffler AJ121D
• Relief valve AG258

Vanous brand name motors are used on any model at the
dscretion of Gast Mfg. Corp.

903.56_L_4.5oJ1143611422
15
.59 (TYP. 4)

252
FULL RADIUS (TYP.)

10.31 REF,

MOUNTING HOLE DETAIL
VIEW A-A

1025 REF

Important_Notice:

REGENAIR® R5 Series

Product Dimensions Metnc (mm) U.S. Imperial (inches)
Piclonal and dimensional data is subject to change without
notice.

344
13.56

(SINGLE PHASE ONLY)

178
7.00

1½ PIPE (
298



Product Specifications

Ar-"

Product Performance (Metric U.S. Imperial) Black line on curve is for 60 cycle performance.
Blue line on curve is for 50 cycle performance.

50

go

100

40

R51 25-2

Model Number [ Motor Specs Full Load Amps HP
I

RPM
I

Max Pressure

ii7o ) mbar
Max Flow

cim mh
1 Net Wt.

J

lbs. kg

R5325A 2
190-220.380-415-50-3-

208-230/460-3

6.6-6.713.3-3.5 1.35 2850 50 I 125 133 226
65 295

6.9/3.45 2.5 3450 65 162 160 272

115/208-230-60-1 22.4/12.4-11.2 2.5 3450 60 j 149 160 272

250

73 j33.i

R5325A-2
i 175.2

ONLY

HI

:

I
::: :

,Li
50 100 150 200

FREE AIR FLOW (m3/h)

250 300

D

=50U)
U)

0
cc

C,

E
20

C,,

*Recommended maximum duty.
- - - - Intermittent duty only.

0 25 50 75 100 125 150 175
FREE AIR FLOW (CFM)





R6P
Model R4. R5 SDR5, SDR6
Numbe Ri & R2 R3 &SDR4 R6PP. R6PS Ri

Port# AV460 AV46OC AG337 AJ151G AJ151H
Dim A 8.25 8.25' 11.75' 8.03' 1625'
DimB 8.875' 8.875' 4.75 10.25' 27.13'
Dim C r FPT 1 i/4'FPT I 1/7MPT 21/2' MPT 3' MPT
Dim 0 - - 1/2' FPT 2 1/7MPT 3' MPT
DImE - 2.38 5.50 18.50
Replacement
Element AVAÔQ AV46Q AG340 AJ135G AJ135C
Miaon 10 10 25 10 10

MPT = Male Pipe Thread
FPT = Female Pipe Thread

Mufflers

P4. PS P6, S0R6
Model $0R4
Number P2 P3 &SDRS R6PP.R6PS P7

Pprt# AJ121B AJ121C A)121D AJ121F AJ121G
Dim. A 7.46" 7.94" 1275" 17.05" 17.44"
Dim. B 2.38' 2.62' 3.25' 3.63' 4.25'
Dim.C 1'NPT 11/4'NPT 11/7NPT 7NFI 21/7NPT

'FodnietOnty
Approxtrrctely

Fittings
Pipe SIR.

Tee

1'

8A415

1 1/4'

B.M31

1 1/2'

BM32

r
8M33

2 1/2'

BA434
Common
Ebow BA220 B,A244 B.A230 8A247 B.A248
Np4e BA752 B.A809 BA783 BAS1O BA813
Plastic Mole
Pipe Hose
Barb AJ117A AJ117B - - -
HOSeI.D. 1.25 1.25 - - -
Metal Mole
Pipe Hose
Barb AJ117D AJ1rF A.fll7C AJ117G AJ117H
Hose 1.0. 1.0) 1.25 1.50 250 3.03

—--.-

Inlet Filters (for pressure units only)

P6. SOPS
Model U.PS SDR6, R6P
Number P1 & P2 P3 &$DR4 R6PP, R6PS P7

Part0 A.J1268 AJ126C AG338 AJ126F AJ126G
DirnA 6.03' 6.03' 10.63' 10.63' 10.00'
01mB 4.62" 7.12" 4.81" 4.61" 13.17'
DImC i'MPT 1 1/4MPT 1 1/TFPT ?FPT 21/2'MPT
Replacement
Element AJ1S4B AJI34C AG340 AG340 M135A
Moon 10 10 25 25 10

AJt are heavj duty for high amounts of particuktes.
inlet filters for REGENAIR blowers are drip-proof
when mounted as shown.

Pressure-Vacuum Gauge
Pressure Gauge. Part #PJ496. 2 5/8' Diameter. 1/4'
NPT. 0-60 inches H20 arid 0-150 mbar

Pressure Gauge. Part #AE133A. 2 5/8' Diameter. 1/4'
NPT, 0-2(X) inches H2 0 and 0-500 mbar

Vacuum Gauge. Part # #AJ497. 2 5/8' Diameter.
1/4' NPT. 0-60 inches H 20 arid 0-150 mbar

Vacuum Gauge. Part #AE1 34.2 5/8'. Diameter. 1/4'
NPT. 0-laO inches H20 and 0-400 mbar

Relief Valve

PressureJVacuum Relief Valve.
Port $AG258. 1 1/2' NPT.
Adjustable 30-170 inches H20.
200 CFM madmum

SBencer for Relief Valve. Part
#AJ 121 D

Horizontal Swing Type
Check Valve

REGENAIR ACCESSORIES

Inline Filters (for vacuum)

R1-R3 R4-R7

Pd, PS P6, $DR6
Model SDR4 UP
Number RI, P2 P3 &SDRS R6PP, R6PS P7

Port 0 A}D268 AH326C AH3260 AJ-{326F AH326G
Dim.A 3.57 4.19 4.50 5.25 8
Dim. B 2.Q 2.69 2.94 3.82 5.07
DIm.C INPT I1/4NPT 1112'NPT 2'NPT 21/7NPT
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APPENDIX B
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PARTS LIST and OPERATING
INSTRUCTIONS

• 1067, 2067, and 2567

01.LLESS
VACUUM PUMPS

and ..

COMPRESSORS

WARNING: UNIT SHOULD NOT PUMP EXPLOSIVE GASES OR
BE USED !N EXPLOSIVE AMBIENTS.
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CONSTRUCTION: The end plate, body, rotor and foot
bracket are all cast iron. Consequently any moisture that
accumulates in the pump will tend to corrode the interior
especially if it stands idle. The vanes are made of bard

\_,/ carbon and are precision ground. They should last 5.000 to
10.000 hours depènding upon the degree of vacuum pres-
sure at which the pump is run.

STARTING: CAUTION: NEVER LUBJt'cATE TillS
OILLESS AIR PUMP.. The carbon vanes and grease packed
motor bearings require no oil. I the motor fails to start or
slows down whcn under load shut the unit off and unplu
'Check that the supply voliage agtns with the motor post
terminals and the motor data name plate.. CAUTION: ALL
DUAL VOLTACIE MOTORS ARE SHIPPED FROM THE
FACrORY WIRE]) FOR THE HIGH VOLTAGE. If the
pump is exeme1y cold allow it to waim to room temper-
ature before starting. If anything appears, to be wrong with
the motor return the complete pump to an authorized Gast
service facility.

To minimize noise and vibration the unit hu1d be mounted
on a solid surce that will not resonate. Usc of shock
mounts or vibration isolation material is recommcndcd. in-
let or discharge noise can be minimized by attaching the
muffler. The unit should not be allowed to operate in am-
bient air temperatures in excess of 40°C (104°F). If the
motor fails to start or slows down when under load shut the
unit off and unplug. Check that the supply, yoltagc arccs
with the motor post terminal setup and the motor data name
plate. -

FILTRA11ON: Care must be taken to insure that any par-
i ttCIC$ (dirt; C±Ips, foreign rnat.n2l) often found in new

plumbing not bc allowed to enter the unit. Liquid, moisture
vapor, or oil based contaminates will affect pump perform-
ance and must .be riltered from'.entering .the pump. -

Dirty filters rcstrict air flow and if not corrected could lead
to possible motor overload, poor performance and early
pump faiIur. Check filters periodically and clean when
necessary by removing felts and washing in Gast flushing
solvent (part number AH255). Drywith compressed air and
replace.

FLUSHING: Should excessive, dirt, foreign particles,
moisture, or oil be permitted to enter the pump the vanes

Gast Manufacturing Co., Ltd.
Coronation Road, Cressex Estate
High Wyconibe, Bucks HPI2 3SN
England 23571
FAX 444-943-6588

will act s[ugisb or even break. Flushing the pump should
remove these materials. First remove the filter & muffler
clean with solvent & dry with compressed air.

DISASSEMBLY: Begin by removing the fan guard and
fñn The dead end plate may bc removed, using a wheel
puller.. Th vanes and body area can then be ins-pc ted for
datimc or further cleaning. Unless scoring is vi sible do not'
rcrnovc drive end plate and top 'clearance Will be main-
tained. If further repair is required remove the spanrier nut
before using a wheel puller to remove the drivc end plate.
Both bearings are a press fit ott the shalL

REASSEMBLY: First attach the drive end plaic. (but do
not tighten bolts) and press the bearing on the shaft (be sure
to properly support the inner race).. If recuired top clearance
(between rotor & body) should then be set (for 1067 models.
it is .0015 and for 2067 and 2567 it is .003).. Nàw replace
the dead end plate and bearing. Then the bcllville springs,
washer and snap ring should be replacecL With a dial rn-
dicator on thc dead end shaft to show any movement, install
spanner nut (with adhesive to keep from v'ibratiii loose)
until indicator moves .002—.0025.. Check shaft for ease of
rotation. ' -.

HAZARD PREVENTION:
WARNING: MAKE SURE.T1-IE ELECTRIC MOTOR IS

PROPERLY.GROUNDEI) AND THE WlRG IS DONE
BY A QUALIFIED ELECTRICIAN FAMILIAR WITH
NEMA MG2 SAFETY STANDARDS, NATIONAL
ELECTRIC CODE AND ALL LOCAL SAFErI. CODES..

WARNING: THE ELECTRIC.MOTOR MAY BE THER-.
MALLY PROTECTED AND WILL AUTOMATICALLY
RESTART WHEN THE PR0TEOR RESEtS.

WALNING: WHEN SERVICING ALL POWER TO THE
MOTOR MUST BE DE-ENERGIZED AND DiScON-
NECTED. ALL ROTATING COMPONENTS MUST BC
AT A STAND STILL

WARNING: DO NOT USE KEROSENE OR OTHER
COMBUSTIBLE -SOLVENTS OR OPERATE PUMP IN
.EXPLOSIVE AMBIENTS.

Oa�t Manufacturing Corp.
505 Washington Ave.
CarlstadtNJ 07072
201/933-8484
FAX 201-933-5545

OPERATiNG AND MAlI N1-k\,

Perlormanca Data

Cast Manufacturing Corp.
2550 Meadowbrook ROad
Bemon Harbor MI 49022
616/926-6171
FAX 616-925-8288

• Brenner-Fiedler & Assoc ' ' Wainbec, Ltd..
'

Wainbec, LTD.

'

13824 Bentley Place'
Cerritos, Ca. 90701
213-404-2721

'
'

•

' . .

121 City View Drive
Rexdale, Ontario, Canada M9W 5A9
4161243-1900

' '

215 Bru'nswick Blv&
Pointe Claire, Montreal
Canada H9R 4R7

FAX 213-404-7975 FAX 416-243-2336 5141697-8810
FAX 514—697-3070

Note: All general CDlIespondenCc 5honId be dirceted to Gast Mig Ccrp, P..O.. Box 97, Benron Ha±bor, Ml 49022
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OlIless 1067, 2067, 2567 Series

U.SJIMPERIAL MODELS
NEMA 56, C FACE

MODEL 1067 SERIES
15 PSI MAX. PRESSURE, 8.50 CFM OPEN FLOW

MODEL 2067 SERIES
15 PSI MAX. PRESSURE, 17.00 CFM OPEN FLOW

MODEL 2567 SERIES
15 PSI MAX. PRESSURE, 21.00 CFM OPEN FLOW

PRODUCT FEATURES

• Oilless operation
• Close coupled easymotor mounting
• Rugged construction/low maintenance
• Essentially pulse free service

INCLUDES

• Filter AA905F (1067), 9O5G (2067.2567)
• Fan/coupling assembly AH19B

Fan guards AC1O2C, AH194

RECOMMENDED ACCESSORIES

ekA600(1067).
AA307 (20672567) .S. version)

• ressure ga 6.448 (U.S. version)
• Repair kit K356 (1067)
• Repair kit K350 (2067/2567)

Important Notice:

Pictonal and dimensional data is subject to change without
notice.

EUROPEAN MODEL
Product Dimensions Metric (mm)

ModelA B CD E F 13 H I J K 1. M

1067 195 100 144 72 288 180 102 11 125 165 241 142 19 80

2067 195 100 144 72 269 180 102 11 125 165 284 164 19 80

2567 195 100 144 72 289 180 102 11 125 165 284 164 19 80

U.S. MODEL
Product Dimensions Metric (mm) U.S. Imperial (inches)

[ModelA B CD E F 13 HI J K L M N

1057 195 145 287 180 132 102 11 124 165 241 142 495 21 76

1067 7.69 5.69 11.31 7.09 5.19 4.0 .44 4.88 6.50 9.50 5.59 19.50 .64 3.00

2067 194 145 287 180 132 102 11 124 165 284 164 584 21 76

2067 7.63 5.69 11.31 7.09 5.19 4.0 .44 4 88 6.50 1119 6.44 23.00 .84 3.00

2567 194 145 287 180 132 102 11 124 165 284 164 584 21 76

2557 7.63 5.69 11.31 7.09 5.19 4.0 .44 4.88 6.50 11.19 6.44 23.00 .84 3.00

METRIC MODEL
Dimensions for reference only.

INLET
2067/2567 ¾ IN. BSP.

1067 ½ IN. BSP.

INLET
206712567 ¾ NFl

1067 ½ NPT

$

U
_—::j U THAU I., '115 — — I
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Product Specifications

Model Number Motor
RPM

60 cycle 50 cycle
HP kW

Net Wt.

lbs. kg

1067-Ri 02

1067-P104 (metnc)

ti 067-Ri 06-G561 X

(like 1 067-Pi 02 plus motor)

Not included

Not included

110/220-240;

115/208-230; 50/60-1

1725

1725

1725

1425

1425

—

1

1

1

0.75

0,75

0,75

34

34

65

15,40

15,40

29,5

2067-P102

2067-P104 (metnc)

t2067-P106.6561X

(like 2067-p102 plus motor)

Not included

Not included

110/220-240;

115/208-230; 50/60-1

1725

1725

1725

1425

1425

—

1

1

1

0,75

0,75

0,75

47

47

92

21,3

21,3

41,7

•2567-P102

2567-P104 (metnc)

2567-Ri 06-6475

(like 2567-Ri 02 plus motor)

Notincluded

Not included

230/460-60-3

1725

1725

1725

1425

1425

—

2

2

2

1,5

1,5

1,5

46

46

81

20,9

20,9

36,8

Motor includes Therrnotector.

Product Performance (Metric U.S. Imperial) Black line on curve is br 60 cycle performance.
Blue fine on curve is for 50 cycle performance.
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Appendix D

HyperVentilate® Air Permeability
Calculation Cards



) Er (oplional):

a) f1owra

1 28 1cFM
b) screened intarval

thic)mess

1 35 I(ft)

Enrmeasuid
CD tines nd gauge

vacuums

($J Enr (optonal):

a) fiowra

2.8 hCFM
b) screened th.terv1

thickness

I 3..5 ktt

k= 30.82.04 dny(A)
k= 13.7283 thrcv (B)

HyperVentilatee 1991 DATA FROM 7 FOOT DEPTH INTERVAL .

r=j J(ft)

(nun) (inH2.O)
0
.5

1

2
3
4
5
6
8

12.

0.00 c?
.85

220
350
455
6.00
7.2.0

840
9.4°

11.00 0-

Permeability Test - Data Analysis (cont)
Ezttar zadial ____ r= 1 10 1 (ft) r= I 45 I (ft)

(i1 distances of
itoring points (mm) (in H2O) (mm) (m H2O)

Enr measuied —,
tines and gauge
vacuums

Cciear)

k=130.8204 ldarcy(A) _______
______________ k= 113.72.83 Idaity (B) ________

Return

>Caku]ate<]
k= 93.3873 darcy (A) k= ________darcy (A)
k= 86.9432 darcy (B) k= ________darcy (B)

[xpianaton & S talislics I AP8

Air Permeability Test - Data Analysis (cont)
Enterrddial 1=1 10 I(ft) ______Ij ósnces of

(mm) (inH2O) ____ ______mombringpoints _____ - - - _____ _______
8

12

22
37
54
92

________ 120

________ 152

1=1 I(ft)

(nun) (mH2.O)

45 ktt
(mm) (in 1-12.0)

9
10

12.

2.2.

37

92

120

152

9.40
1100
11.70

12.2.0

1280
1300
13 10

13 10

2.10 O
2 25
2.60
3.05
3.50
3 60
3 65
3 65

0

L') k= 93.3873 daicy(A)
k= 86.9432 daicy (B)

Retumj

_______ darcy(A)
______daicy(3)

Explanation & StaisticsJ A P8



J Enter (optional):

a) flowrate

1 2.8 IcFM
b) screened inteival

thickness

L_i (ft)

DATA FROM 4 FOOT DEPTH INTERVAL

1.70 4?
2.10
2 25
2.65
3. IC)

350
3 60
3.60
3.60i::

Eclear)

k= 9422.63 daxcy (A)
k= 90.704 1 darcy (B)

HyperVentiIate 1991

Air Permeability Test - Data
Enter radial

LI) distances of
r= 10 (ft)

monitrnngpoints (') (nHZ0)

Analysis (cont)
r=I 45 ktt
(nun) (Ut HZ0)

Enter measured .—.

) limes and gauge
vacuums

(mm) (in 1120)
0
5
1

2

3
4
5
6
8

10

.05 G

.00
10

45
75

1.00

1.40

2.30
2.75

3.90 '0'

0
.5

1

2
4
5
6
7
8
9

20 'C?
.15
15

30
55

80
1.05

1.40

1.70

2.10 '0'

..>Calculate<....]

C clear)

k= 26.4048 daxcy (A)
k= 2.35569 daxcy (3)

k= 94.2263 darcy (A)
k= 90.7041 darcy (B)

Jdarcv(A)
______ldarcv(B)

-
planation & Statistic4 A P8

Air Permeability Test - Data Analysis (cont)
Enter radial —. r= ( 10 I (ft) r= 45 I (ft)

CD distances ofit (nun) (in H20) (nun) (in H20)

Enter measured
(3) times anii. gauge

vacuums

I(tt)
(nun) (inH2O)

) Enter (optional):

a) flowiate

1 28 I(CFM
b) screened interval

thickness

1 3.5 (ft)

8
9

10

12

22
37
92

120

152

___________ k=Z6.4048
darcy(A)

_____________ k= 2.35569 1 daxcy (B)

[ Return

______daxcy (A)
______darcy(B)

[Explanation &StasticsJ AP8
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